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ABSTRACT: The availability of cheaper food energy sources which compares favourably with other high priced 
cereals is of importance and should be encouraged. This study investigated the proximate/anti-nutritive contents of 
cocoyam collected from Southern Nigeria and Eastern Uganda to investigate if agronomic or climatic factors play a 
role in its composition. The proximate/mineral composition of cormels (crude protein:0.35 – 6.9%; carbohydrates: 
60.01 – 83.66%; Fe: 3.65 - 16.80 mg/100g, Zn: 1.39 – 2.45 mg/100g) show that cocoyam can conveniently replace 
yams and potatoes in diets due to its similar carbohydrate contents though lower in crude fibre content (0.99 – 2.80%). 
Cocoyam samples contained high anti-nutrients (Cyanides 0.94 – 2.16 %; Oxalates 8.45 – 181.4 mg/Kg) which may 
limit its utilization. An analysis of variance indicate cocoyam differ significantly (p<0.05) in proximate/anti-nutritive 
contents across the two locations with a higher content of crude fibre, crude protein and carbohydrates observed in 
samples collected in southern Nigeria.  
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Cocoyam yield cormels in as little as 3 months and can 
be harvested individually as each matures, or they can 
be left until all mature and harvested simultaneously 
(NRC, 2002). They can therefore serve as a cheaper 
alternative to the expensive tuber such as yam and 
potatoes, contributing to food security in African 
countries such as Nigeria and Uganda. They are 
however generally perceived as a food for the 
impoverished thereby limiting its research attention 
which threatens its utilization (Onyeka, 2014). It 
therefore becomes imperative to assess the nutritional 
quality of cocoyam cormels in a bid to compare with 
high priced tubers such as yam and potatoes. Unlike 
other root and tuber crops, cocoyam contains some 
anti-nutritive components which have the potential to 
bind calcium, zinc, iron and other minerals, thereby 
reducing their availability in the body (Babayemi, 
2009). In addition, complex formation of phytic acid 
with proteins may inhibit the enzymatic digestion of 
the protein (Adeola and Sands, 2003). The high 
content of calcium oxalate crystals, about 780 mg per 
100 g in some species of cocoyam, has been implicated 
in the acridity or irritation caused by cocoyam. Soluble 
oxalate may combine chemically with calcium to 
become insoluble oxalate, which is excreted in faeces, 
reducing absorption of calcium. It may be absorbed 
into the blood stream where it can combine with serum 
calcium to form insoluble oxalate crystals (Blaney et 
al., 1982). This crystal may then precipitate in the 
kidneys and can cause kidney failure (Lincoln and 
Black, 1980). Agronomy and climatic has been 
fingered as a factor influencing the accumulation of 
anti-nutritive components forage plants (Rahman and 
Kawamura, 2011). Soil, an essential medium for 
root/tuber development vary in composition from 
place to place and may contribute to differences in 
tubers composition grown in Nigeria and Uganda. 
Hence, the objective of this study was to assess and 
compare the proximate composition and anti-nutritive 
content of cocoyam cormels collected in southern 
Nigeria and Eastern Uganda.  
 
MATERIALS AND METHODS 
Sample Collection and Preparation: Cocoyam 
cormels were collected from rural-based cocoyam 
farmers in southern Nigeria (SN) and Eastern Uganda 
(EU) using a purposive sampling strategy based on 
where cocoyam is commonly grown. Samples were 
transported to the laboratory, peeled and dried in a 
conventional oven at 105°C for 24 hours. The weight 
loss of fresh cocoyam samples after drying to constant 
weight will be calculated as moisture content. The 
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dried cocoyam samples were milled, labelled and kept 
in airtight containers in the freezer at -14°C for further 
analysis. 
Laboratory analysis: Proximate Analysis (ash, crude 
fibre (F), crude protein (CP), crude fat (CF), 
carbohydrate (CHO) and gross energy (GE)) were 
determined using standard analytical procedures 
(AOAC, 1990). Mineral Analysis (Fe, Mn, Mg, Zn 
and Ca) were determined in cocoyam samples ashed at 
5500C in a muffle furnace using an atomic absorption 
spectrophotometer (Perkin Elmer Model 5000). Anti-
nutritive factors were determined using established 
procedures, oxalate (Chinma, and Igyor 2007), 
phytates (Okon and Akpanyung 2005), cyanide 
(Agbaire, 2011), tannins (Makkar, 2003) and saponins 
(Hiai and Nakajima, 1976).  
Data Entry and Analysis: Data obtained from analysis 
were subjected to descriptive statistics. Separation of 
means was assessed using the ANOVA tool in the 
IBM SPSS statistical package 21. 
 
RESULTS AND DISCUSSION 
The results of the proximate content of cocoyam 
samples collected in SN and EU are presented in tables 
1 and 2. Values are mean ± SD of 70 samples collected 
from each sampling locations. Ash content of 
cocoyam samples were analysed to range between 
1.54 – 3.86%, F: 0.18 – 1.01%, CF: 0.99 – 2.80%, CP: 
0.35 – 6.9%, CHO: 60.01 – 83.66% and GE: 257.78 – 
367.59Kcal/100g. An analysis of variance between 
locations indicates cocoyam samples differ 
significantly (p<0.05) in proximate contents across 
locations with a higher content of F, CP and CHO 
observed in samples collected in SN. Proximate 
contents did not differ significantly between the two 
varieties (P>0.05). Of utmost importance is its higher 
protein content which is higher than that found in 
cassava (2 - 2.7%) and potatoes (2.5%) (Apata et al., 
1999). Results also show that cocoyam can 
conveniently replace cassava, yams and potatoes in 
diets due to its similar CHO contents. It however has 
a lower F content (0.99 – 2.80%) compared to 
contemporary root crops and consumption may 
require amendments with other fibre rich containing 
foods to avoid diseases such as constipation, pile and  
appendicitis(Olaleye et al., 2013). Mineral content of 
cocoyam samples ranged between Fe: 3.65 – 16.80 
mg/100g, Mn: 0.44 – 2.22 mg/100g, Mg: 22.96-85.75 
mg/100g, Zn: 1.39 – 2.45 mg/100g and Ca: 1.61 – 
11.56 mg/100g. Concentrations of Fe, Mg and Zn are 
consistent with the observations of Mwenye et al 
(2011). There were significant (P<0.05) differences in 
the minerals content of samples across the locations 
but no significant difference across variety. The 
differences in the mineral compositions of cocoyam 
across locations may be associated with differences in 
the exchangeable mineral contents of soils important 
for root development (Li et al., 2005). 
 
Table 1: Proximate content of Cocoyam from Nigeria and Uganda 
Location  MC% Ash% CF% F% CP % CHO % GE Kcal/100g 
SN Total 19.22±1.45 2.25±0.46a 0.77±0.15a 1.54±0.22a 5.68±0.74a 80.54±1.74a 351.86±5.79a 
 Tannia 23.17±1.45 2.23±0.45 0.77±0.16 1.48±0.21 5.55±0.79 80.78±1.79 352.33±5.83 
 Taro 25.32±1.46 2.30±0.50 0.77±0.14 1.66±0.18 5.97±0.50 79.97±1.54 350.73±5.45 
EU Total 20.24±2.36  3.38±0.50b 0.45±0.13b 2.27±0.31 b 3.52±0.74b 63.12±2.05b 270.71±9.80b 
 Tannia 17.30±1.9 3.53±0.30 0.47±0.12 2.36±0.18 3.420.71 62.91±1.33 269.59±6.58 
 Taro 26.65±4.50 2.65±0.65 0.38±0.14 1.84±0.44 4.01±0.69 64.14±4.11 276.12±16.84 
 Range   1.54–3.86 0.18–0.01 0.99 – 2.80 0.35 – 6.9 60.01–83.66 257.78 – 367.59 
Subscripts a, b indicate comparison along columns 
 
Table 2: Mineral composition of cocoyam 
  Fe (mg/100g)  Mn (mg/100g) Mg (mg/100g) Zn (mg/100g) Ca (mg/100g) 
SN Total 13.31±1.41a 0.66±0.17a 24.68±1.08a 1.64±0.09a 2.81±0.76a 
 Tannia 13.50±1.26 0.644±0.18 24.65±1.02 1.64±0.09 2.88±0.73 
 Taro 12.85±1.67 0.71±0.16 24.76±1.24 1.65±0.10 2.65±0.82 
EU Total 3.97±0.23b 1.91±0.17b 83.78±1.21b 2.05±0.13b 10.38±1.46b 
 Tannia 3.96±0.21 1.91±0.16 83.79±1.14 2.06±1.13 10.62±0.38 
 Taro 3.99±0.32 1.91±0.21 83.75±1.54 2.00±0.12 9.49±0.26 
 Range 3.65 – 16.80 0.44 – 2.22 22.96-85.75 1.39 – 2.45 1.61 – 11.56 
Subscripts a, b indicate comparison along columns 
 
Table 3: Anti-nutrient content of cocoyam 
Location  Tannins  mg/kg Saponins  % Phytate mg/kg Cyanide  mg/kg Oxalate mg/kg 
SN Total 1348.24±567.01a 0.71±0.48 a 14.81±3.58 a 1.75±0.49a 76.58±42.39a 
 Tannia 1413.41±632.85 0.72±0.47 14.72±3.86 1.69±0.25 84.42±42.38 
 Taro 1189.95±380.55 0.67±0.51 15.04±2.89 1.90±0.11 57.54±37.23 
EU Total 852.16±131.55b 0.65±0.35 b 13.52±3.71 b 1.45±0.19 b 50.72±3.45 b 
 Tannia 842.83±110.30 0.62±0.21 13.58±3.90 1.59±0.41 50.64±3.14 
 Taro 888.15±201.39 0.71±0.40 13.31±3.11 1.32±0.16 51.02±4.77 
 Range  221.45 – 2804.21 0.49 – 1.04 7.46 – 29.00 0.94 – 2.16 8.45 – 181.4 
Subscripts a, b indicate comparison along columns 
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Cocoyam samples contained anti-nutrients within the 
range: Tannins 221.45 – 2804.21 mg/Kg, Saponins 
0.49 – 1.04 %, Phytates: 7.46 – 29.00 mg/Kg, 
Cyanides 0.94 – 2.16 % and Oxalates 8.45 – 181.4 
mg/Kg (Table 3). High anti-nutrient contents in roots 
and tuber crops are known bind with essential ions 
such as Iron, calcium and magnesium in the body 
thereby reducing their bioavailability. This result in 
diseases associated with mineral deficiencies. Tanin, 
Phytate and oxalic acids in cocoyam collected in EU 
were observed to be significantly (P<0.05) different 
from those collected in SN. 
 
Conclusion: This study shows that cocoyam can 
compare favourably well with other contemporary 
root crops like cassava and potatoes with respect to its 
proximate and mineral contents. It also contains high 
contents of anti-nutrients compared with other root 
and tuber crops. A comparison of samples collected 
shows significant differences in contents collected 
from SN and EU but no significant difference across 
variety. This may be associated with differences in the 
quality and composition of soils in the two regions.  
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